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Shinji Takahashi published the original version of figure 1-1 in the English language. This
translation has not been verified by Shinji Takahashi.

1-1 DJFRUE, EEERRICE > TEFBEERL THREATWD ., AAGEHTIZ OV
TIE, EBERKOKREZIT TR,
http://www.jsrt.or.jp/data/pdf/historicalrecord/rpt takahashi simple.pdf

The Japan Radioisotope Association (JRIA) published the japanese version of figure 1-3 in the
Japanese language. This translation has been verified by International Commission on
Radiological Protection (ICRP)

1-3 DJFRIE, JRIAIZ K> TAAGERL CHRSTWD . E72 AAGERIERIZOW
TiE, ICRP DARZXZIT TN D.
http://www.icrp.org/publication.asp?id=ICRP+Publication+87

The International Atomic Energy Agency (IAEA) published the original version of figure 1-4 to
1-10 in the English language. This translation has not been verified by AAPM.

1-4 725 1-10 DAL, TAEA (2 & » THEEERL THRS LTV D, £ 72 AAGER
FUZDNTIE, TAEA OEREZ T TR,

http://www-

pub.iaea.org/MTCD/Publications/PDF/Pub1528 web.pdf#search=%27IAEA+CT+5%27

The American Association of Physicists in Medicine (AAPM) published the original version of
figure 1-11 to 1-13 in the English language. This translation has not been verified by AAPM.
1-11 725 13 OJFRIE, American Association of Physicists in Medicine (AAPM) (Z L -
THFERLTHREN TV D, BATERFRIZ OV TIE, AAPM O7KRR 521 T

AN

https://www.aapm.org/pubs/reports/RPT_111.pdf#search=%27TG111+AAPM%27
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1.1 ARWFFEOE &
1.1.1 CT#EOEE - WE HE

CT & ORESLIL, 1951 FITEBE RN FER LI REEREEEEEIC Z 015 V. ([
HARRITIT VA X Fig. 1-1 IR T L 2 IS BRI L OV 4 v A BHEEICEEE L, AR
BEEM SRR O REE SIS L, E ECEBEBREITO) T S FETH- -
2. Z D%, 1968 412 G.N.Hounsfield 512 & > T, BIED CT EEORIFE L 725 X 7 CT
DORFZFNHRES I, 1973 I X BE, v FlL—rar B, wEERRLE NS
R SN =9I CT #E Th D EMI A F v F B ERIGH &7 3. — 5T, Mo CT
PEEIL 1 FOAF v VDK 4 o LR, BRICHICIEMELZEL T, 2o
%, CT TILAF v M ORI A HOITHIIED T i, 1986 FFEITIEA~Y LA F v
CT ZE@EN +9, 1998 21T 4 POk a2 A L7 MDCT 23BZ ST\ 5 9. ZFuic
FOHHEDO CT THOW LN TW=H—K £, narrowbeam, 7F ¥ /L AF ¥ L Evo
782y, BAED CT TIXEHM A, conebeam, ~U WL AFX ¥ NZEEHDY, A
#HHOIREHHE 2 B TRE ATREL 72> TV D, X TEBFBREIROES NS, 3
&ETH&%@%uﬁ%ﬁ%&ﬁ@,CTiﬁ@%MkTTi&<,m%ﬁﬁﬁﬁﬁ%
3&ﬁfUV&&E@Kw%%?ﬂﬁﬁmﬁoné

2D X 57 CT HEBEOHEAI VY, CT HEOREL, MERLEIEL TW5. Fig 1-
2IKENCBIT A AH 100 5 AY7-0 O CTHEOEEB LA D 1000 A4 0 o CT M
BTHOHERE 259 7. CT 2EE O E UL 1995 4RI T 2016 45 ClE 3.2 1%, MAEEkix
1996 AEIZ T 2016 Tl L7 fFOBMA R 5 5. F7= Fig. 1-3 12 2000 2B 5
SRR T DB AEO 7 ) —RIRAEREG B LOBERSGZ =T 9 CT
A DA I ISR D 5% /N ENE DD, FEITERED 34% & T Tk
FHRREICBW TR B REWVEISZ 50 TEY, 1 REYZY OIZBRENE N &
WD, F 172000 FERUTITKEIZIEN T, CT MEIC X D LR DR IEE RNk &
NTEY, CT REBEICBIT2HEFHENBHE ER-oTWND. £, BEOWIIIHED
FHETIE, CT REICKIT H2MEIIEFZNLR Y A7 2 EBOICIHET 5729, iR Y
ZIFEOD R EZ EREICFEAG T 5 MB35 5



Fig. 110: Schematic representation of Fig. 109
R: X-ray tube, T: Rotation table, 5;: First slit, 5;: Second slit,
Sy : Main slit, F: Film, M: Electric motor

Fig. 1-1. Schematic image of rotation radiography 2.
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1.1.2 CT M BT B R a3

IR T DMERME & LTIE, CTIDI A< HWHATW S, CTDI i 1970 FRIUC
7 AV B EIERFICEL > TIRB I 9, CTDIHZHHE: PMMA 7 7 > b ANDZEA,
H—~ZMEEREZ A THEL, ®EAHBHEHT 2 1719,

! J-M D(z)dz. (1

NxT =

CTDI =

A(DIZBNT, NITHIERFD R Z A 24, Ti%?%XE,M@11@%®7%V¥W
AX X NIBITDHMET D T 7 AN ERT. Flo NXTIXEMETH HFERE— AIEIC
XX D EMARETH D, LinL, EEEORIE %wfiﬁmﬁw7m774w®@
IHEZ RO D Z LIFHRE TR, ZFo7-, FEAMRMEE LT 100 mm £ OfREED
FEEZEEH T 5 CTDLo BV B, kA TRIND.

1 +50mm
CTDI , =—— D . (2)
" NxT .[ ~S0mm (2)dz

CTDlioo DHIEIZIVTIE, 100 mm £ OFMEE D E LW E T 5728, Fig. 1-4 177 &
972, £ 100 mm O CT HMEAERGE & M PMMA 7 7 & F A2 W TEHIIS
%. PMMA 7 7 > b MEEL 160 mm, £ X 150 mm OSHH 7 7> b AL, EHEL 320
mm, £ 150mm OERBEHT 7> S A0 2FENH 5. JIEOEIZIE, Fig 1-5 12K
TEIITPMMA 7 7 > F 2OHLE X BRE RO BIEEHOIZ—ESE, FLofiEz ]
ET D, £7o, CT XEHEERHN TH L7280, FTLOMRELEFEDOBENKE S B d.

TDRD, Ty N ABKROBEEZRTIREL LT, weighted CTDI (CTDL,) 23HW 6
5. CTDIy IEHMZF1T 5D CTDIgo Td> 5 CTDligo, ceneer & JEILER 4 AT (12 KEF7 1A],

3WEA M, 6 MEHN), 9 WEHFM]) 1Z361F 2 DFLEME Td 5D CTDioo, periferat & HVNT, R
TERINLDL .

(HDQ:%CHH emr, )

100, center 3 100,periferal

—7J7, CTDI 1% CT HEAWHADIEIEIE CTH D72, CT OFEFAIHER I L, B4 2
BELHAWONATWS. FilziE, ~UBIALAFy Akt LT, A T4 ABOA——
T FRX v v S DAL EE LT~ Volume CTDI(CTDLo) 286 ¥, Ik THREIN D B,
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CTDI, =¥CTDIW. (4)

ZITC, LT EEYS 72 o e REE R~ Y. EREHALBET 2551, T
TDAX ¥ VKX & CTDLy DOFf TH % Dose Length Product (DLP) WS 5. T4
TiX, NEMA [ZBWT, CT EEORERTOMER EREOEHEARHEIL STV,

£72, TOBOETRIREEIZIE CTDL=° DLP Mk STk Y, o ITET £ 4A

230 DD % 193, F 7 DICOM Tld DICOM radiation dose structured report (RDSR) (Z
BT, CTDLo X DLP 23iidk &, #EREIZR1T 5 B8 ORI e RS E O

MAREL 72> TUNVD 19,

Fig. 1-4. The schematic image of CTDI phantom and 100 mm CT pencil chamber'? .
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X-ray tube - . "
‘ 4} ¥-ray tube
X-ray beam
X-tyHoam as Y phantom
Iso-centre o CTDI phantom
(positionofion 7T & ; \ X-axis S ic_:r_1_chamher

chamber) ) scanner z-axis

Scanner couch

y-a xis L detectors

Fig. 1-5. Experimental setups of CTDI'?.

1.1.3 CTDI ORI

CTDI |Z CT 28 ) 2 OB EFHNE L U CRIHABIAN S —F, ZivE TOWFIEIC

BWTC, JFEIRYZR B FER STy 5 11162429,

Mori & (ZEZ 320 mm, £ 900 mm O PMMA 7 7> A b 7+ FE A F— N
Higs 2 HW T, CTDL.ZFHA L T\ 5. 20 mm @ B — ABEIZFIW T, CTDIlyg (% CTDI..
(AT, HULT 40%, JELT 20%, Rzl gl L7z S @mE LT, [FERIC Li
HIRI00mm DT 7 h AL EX 150mm O PMMA 7 7 > kT CTDlgo % I E
L, E—AERKREL251TE, 22O PMMA 7 7 > b A TO CTDlgo DT R E L 7
ST EHEL TS, 2B X, CTDLg ORIEFLFH A E— AMRIZ K L TR0
BELRA S DTG E2BE L TR b T, AROMEZ I/ NHET 283 H 5 Z &, Eé
150 mm @ PMMA 7 7 > F AREWE—AEZ W35S, SEWRES T 5 720
X, BEENRAR+0THDZ IR L TWS. Fig. 1-6 [Z/RT X D12, 2007 4£121E 320
F O H#R & $5H L7z MDCT 238357 5 72 ERHEROFIEOEINTE L <, L VJAW
E— ARASOX SR MLEE L 72 5T D, £, Dixon H2NI7 VA4 7aI v 7 4L A
ZHWT, ZZEXH O —AEZFHHIL TS, FoRE—AMEN Smm 38 L OV 10 mm [Z5%
E LA, EE—ARIIFRRE— AMBICHART, ZRE 56%, 27%KE L hof &
WE LTS, [ERIZ, Mori HIE7 + & A A — a2 W T, 2250 v — AlE

ZEHAILCHBY, RE—AEZ 10mm B L0322 mm IZRE LGS, EE— AR
FRE—ARIZHART, ZNEI 140%, 3% KRE Lol tHEL VD P, it
Fig. 1-7 \2R"T X 912, CT TIHRBITEEHEBROBRENTEH LRV L 912, FEE—LAiE
NFRE— Al LY K& < 725 overbeaming effect |(ZiE[KF 5. CTDI TIIfEEMEL E
—AETRLT, A% v HOES OFEHELZ RO D720, R —ARE FELE— A
IEDIEME, CTDLIZEIT 2RO KFARIZ D203 5.

ZD XD 7EN G, AAPM TaskReport (TG) -111 TiL, JAWE —AlgEZ Nz~ Y
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TV AR Y v OREFHIC CTDI 2 V5 Z &1, JFEAICREETH 5 L MEL TV 5
12 F£7-. IAEA Human Health Report No.5" 2B W T, [FEREOHREN RSN TS,

1x5 4x1 16x05 64x0.5 320x 0.5

<1998 1998 2001 2004 2007

Fig. 1-6. Progrression of typical clinical scan configuration '>

&

) =114 mm nl
&

10 mm

@ on

¢

Fa Tl
oo

-8.0 -4.0 0.0

z (mm)

Fig. 1-7. The dose profile in air under nominal beamcollimation of 10 mm!'V
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1.1.5 CT (ZH1) D87 e il e 15

AT CIR 7= X 912, CTDI IFAWVE—AEB I OANY DIV AF v Zxf LT, FE
7R Z 2 TWD T2, Bl R EsHINENRE I TS, [EC B LU IAEA
TiE, E—AMEAY 40 mm LA ETO CTDL Dl s LT, RALZREELTW1H LD

+50mm CTD] .
CHMW:—J——I D (z)dz - ———mN1 (5)
(NxT),, J-s0mm CTDI

2T, NXTIZEMET 240 mm UL EOE— Lg%, ref 1ZHEHEL T 25 40 mm LL T D
B —AMEZ R Y. F£72 CTDLy X Fig. 1-8 1Z”d & 512, BEHFMEFOTLE X BE
RO PRI — K S 72RRE T, Z5XH TRIES N, RATERENS.

1

CIDI =
NxT

J. ;L: D(z)dz. (6)

T, LIERT 2 EMERETH ORI Z T, EEORETIE, TXTORET 1
Ty ANENET D7D, WETDHE—LENXT+40 mm 2L EORE IBHERI T
L. ZDiz, B —AEN 60mm LA ETH HEA, @E, CIDIAIE CHHIN D RS
100mm ® CT M EEERRE CIL, WERHERRET S, LA ->7T, Fig 1-91Z7-7
£ IO 7K X300mm OMFEFEREZFEHAT 5, & LLIE, Fig 110 1277 X ICES
100 mm O M FFFERER # B8 S & CHIERIA A LR T 5 2 AR I TN D, —F
T, IEC BELOIAEA THRE SN TNV D HIEE, FRe — A8 & e — AIEOFHED
ENRIETEELRETE TN L, X300 mm @ CT A M & BB IF5EH
DHTERENTBY HIRSNTWARNI &, AU BV AF ¥ o TOREZFHINT G L
TWARWNWZ ERMEE LTHE> TS,

IEC &35 72 0, AAPM TIL CTDI B L 22 Hr7- 22t |E L & LT, Fig 1-11
B LW Fig. 1-12 1277 &L 9 72 ER 300 mm, £ 500 mm OFFAKTZ 7 R AL 0.6 cc
@ Farmer JEBHEAE 2 W oREFHINEZ 2 L T D 120 CTDI Tid 1 A% v > Off
BT 7 AN, NEEFICTXTHET 522 &2 AN E LTWDHA, ZOFETIE,
EWT7 7 FPAZHWSZ LT, Fig -3 IR T XY ICEGEZBE SRS, A
HRPIZRE T 0 7 7 A VIET A2 EZHMICL TS, ZDH, ~U IV AF v
IZR AMEZEENICHIT AAHRETH Y, HDWDH e —LAlE, T—7NABE, A¥x
¥ URICHLTOAEDTHS. — 5T, BEARFHIFIES, sHllCBWTKREE RS
77 v b AW & 2RO o L — IR B B B AR i O B ELA BRI
IREFLTUNRL,

Z 2T, AWFTETIX CT AT D87 2GR B R HAE OB R & B, SEEAH
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BLOEREHMAAEKT 7> P AZEERL, K772 M AZHWTCTHREICK T 5%
WA EZFHII L7z, £70, HEEORR DO CT BBl ICARGHANEZ W IR &%
FE L, CT #EEM COWINMED K ZITo72. MA TEHE CT Wz HWi=Er T
Jvr (MC) FHREICE - T, BEITHEOFE BTN AT 72,

X-ray tube —— .

X-ray beam —

(posiionoffon ~ ~~ (R
chamber) 4 \

detectors

Fig. 1-8. Experimental setups of CTDI,; '

Fig. 1-9. The schematic image of 300 mm CT pencil chamber '
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X-ray tube I

X-ray beam central scan plane

dose profile
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a. 100 mm ion chamber: two contiguous positions, integration length 200 mm

position, i 1 2

b. 100 mm ion chamber: three contiguous positions, integration length 300 mm

Fig. 1-10. Experimental setups of CTDL using 100 mm CT pencil chamber under nominal

beam collination above 60 mm'>.

Fig. 1-11. The schematic image of cylindrical water phantom with 30 cm diameter and 50 cm

length!'?.
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Fig. 1-12. The schematic image of Farmer chamber with 0.6 cc volume'?.
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Fig. 1-13. The schematic image of dose measurement proposed in AAPM TG-111'?. (a)short

scan length, (b) medium scan length, and (c)long scan length.
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1.2 AHFEOBEL

ABFSECTlL CTDI TOMEFHO MBS A E 2 T, LT O E &7 3857 72 72 WL
MREFHINE DI 21T o 7o, OBGELIROZEN LI T 5 7-0lic ok L, AMELH
EOHEREATDH 7 7 MAEMEHTDHZ L. QN BV AR ¥ NIBIT D& EHEE
PIZEHAIFRE TH D 2 L. @b b HE—ARICXH L THLAENTH Y, overbeaming
effect 2NEBAVICHREFHRICEBE LN 2 &, @AKRIZEBT 2 WIRE~OEBNE S
72K OWIMARENFHFTRE CTH D Z & @FHAHEE T, MEO RFHEN I /NI NI L.
Thb. £7-, REETIHMM LR EIE MC 381 X 535 EE L OV CTDL; & bl
L7z

WIZ, ARFHANED CT OBEFEIK D TR ARE CH D Z L 2 AET 5720, 4 HfED
CT EEIZBWTHRERNZITo72. THETO CT EEOHKICET o8& T, F
fifE 72 & O B — ARHEIZOWTOMEITH 528, WIRRIZBE T 2 51X, £ 2T,
AHFFETIT 4 HEFED CT ZEEICB W TG EZFHII L, CT &M COWII&E%
W5 LT, B ARHE S R EOBRZB O I L.

K#%IC, BE CTHEBE MCHEZHAWT, BEWIEKBREOEETMEZITo72. 2
NETIC, CTHRFICBIT 2 BEAWIZMEICHET2HMEITHL < H DM, £< 13 CTDI
THE SN EIZESN TN D 308 o=, FHlish /- BEREE, CTDIIZE
FHE—AEST 7 A A XOREEZT D, —F, AL CTIIARFHNE TEH &
NIEMEICESNT, L0 BRERBEREOFMZITo72. iz, ZHLE TOREIT,
Flgas DR E LT, IR BEOF IR DR A v MRESHRESI LTS, L,
CT & Tl kV BZOE =R X=X A HN DN D720, [HasN TOREIIAR DA
BEAKREWV. Lo T, ISR ToMEINEE L. ARIFETIX, DVH %
WT, E RN A R L7
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1.3 ARBFIEORERL

A4 FEL VBRI TN 5.

B 1T, AFROE R, AMFIEOBE, AiaSLORERIZ DWW Tilk~ 7z,

#2, 3, 4ETIE, FEEDINETHREEITOTCEXLLANAREZOMBEEE L DT,
%2 BT, CT MR 287z 2R EFHANEOBFE & LT, BIEOMHAKT
7 v b AEHWEREFHIOFIE, MEFHEICLEREEYET — 2, FHllSnohE
DORGEERER AR Uiz, ARBFECIERR LTZRK 7 7 >k MR8 B X OEH A O 2
FEADHY, TRENOMIKT 7 > b AITBT 2 RINHREZ I L7z

W53 B TIE, AFHREZAWT, 4 KO CT EEICB T 2RI EA L, CT %
EROWIREO A2 R LTz, £70 4 BEFED CT 2EE CTORERN D, B — LR &k
PAREOBIRMEEZH G2 Lz, AT, 4 BREICKE T2 MC FHEE L okl g, K
FHHANEAS CT i ORI ST, AWEETHD Z & ZRAELT-.

%4 E T, BE CT a2 V- MC §HE D, CT #5215 B i & 5
L7z, MC FHEAEIEARZHANE CRMM L 72 WU CREIE L7z, 3 L 7= 3R 1 X iR,
sy, BEHRE O 3FETH D, AN THMY Lo BERaEL, BRicHES
NIZBEREL R L2, AT, EasEOFNAMNIZIZ DVH 2 AV, &Kl D ffE4a
R HfgE L L CRli L7-.

S ETIE, AFEOE LD EASHROFRBEIZ OV TR,
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21 #&5

A, CT #E It 0Z51b, BEERT VY XAOEHRIZLY, SREBE
DG 2 R TS FIRECTH 2 721 T2 <, 3IRTHEIR O TR L AlRE & 72> TN 5.
ZD7®, CT IFTkEx R L TEmVWRIHREZ A L TR Y, BEH2WEics VTR
A[RIREEE L Te s> TN D, —H T, CT 225 OFIE IXEFERIE L D 34%% Hb,
%@ﬂﬁﬂ&ﬁof%é.ikﬁ%aﬁ@%i,W%ﬁ)x?%mgﬁu%ﬁﬁ%ﬁ,
IERE7 R EFEM AR D 5TV D

BIE, CT REICBITAMEFHNTIE, CTDI &< A6 TW5AS. LarL, CTDI
X CT HEAWM OB E— A, 7F 2 ¥V AF ¥ Sk L CER SN BEMhET
HbH. TDD, BAEDCT THOWOLNLTWAIAWE —AME, ~U W /LAF vy o TORE
EIE CIXRIEN R ST 5 16249 = F TOWE THEM STV 5 R8I
K& 3225, OCTDI CTik 1 BRI T &7 7 7 7 A Va3 XY
THZELERAME LTNATD, BIEDIR B — AR ClI B MR S5 O A BIAR A R
+oThsr bl 2D OFEFMRICE—AEAEENLTNDLD, CT 2B
overbeaming effect 23 EHEICHREICEEST H Z L 12220 @7 7 > b ADOKE S 2% 150 mm
E/NZ N2, BIEDJAD E— AR CIXEGELRE A L2WREETH S 2 L 22 Th
L. Fiz, THETEWVE—AEIZRT % CTDI OPLECH 7= e W IRR S HAE O 52
IFHE SN TWDER, ERIZIEES TV,

ARETIE, CT WREIZHBT 287 2 WINAR EFHANE DBHFIZ DWW TR~ 5. ARGHE
TIE, HEKTZ 7> b ANITHEEHRRIEEO LU EE & LT H S5 Farmer EEBE
MEMALCEMEZHET 5. HE LZEREET, 290 MK ERIEES & &
BEFE O ERBE AR U S 2 L C, WINHRELZ T 5. CTDI IR VW ERRERE
FC1IEHEFICT R TOMBT B 7 7 A NVERET DI EZHNE LTV, ARG
ETIIRA o MREOFMICH A S5 Farmer FEEMAMET TNY DV AF v T
LOEEBHEZFHLT, MET e 77 ANV EET A EZENET S, TOOAR
FHANETIX, ~Y WV AF v R TOWIHR 2 BEEIZEHIIFRETHh S, £72, &
BER AR B3 O IE BRI, RN S O/ S a0 KRR AR E &5 Vb = &
T, MREFHE O AN E ORI ATRE L 72 D .

22 Hik
221 FUTHNOEIZLALACTEEBEOETY F

FIDHIZ MC 1% W T, CT O EFHINC LB BRI O R AT 5 729, CT &
DET VY T &HfTo T2, MCIEFELEE AW CHERMN TFIETRZ RO 2 BIEFHE TH 5.
HI BRI 331F % Monte Carlo (£ DRI 1Ok st HIE, R EWEOMAERATAEL
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D WG 2 MR L, B S MR RS VT, 2 O AR 280
HHDOTHD. MCIEL, BUE, BAEMRISFICEWN TR BEEORWMBREFTFIEE LT
B TNS 4D MC T, %Li&%ﬁﬁb\f%’f’%@ﬁ&%ﬂ%ﬁ% TRAEBE L U
2l — M”‘é ENTE, JIE TIINEE 22 B B OEFLOFHME N AIRE TH H. £

7, CT % fféﬁ’bfb\éﬁ‘j][l74'ﬂ/5’?°ﬂ“75’4’74'/1/5;2%7‘)/7‘3‘5?_&
PIAIRET, CTTH? B DM EEZ EHEICEAT LN TE D,
CT %5 |21 Brilliance iCT (Philips Electronics) 64 5% 7=, i EO#WE Pi2 55

2, B —A7 —% & LT Aluminium (ADIZ %32 X #ROJFG HIFR S K OVZEH T O flis 7
I (OCR)ZHIE L7-. Fig. 2-1 12 Al B9 dhrds KOs E L O ERCE &2 o~ 7. H
BT A AFE 3.0 cm® 2 A 7% 10X6-3 CT pencil chamber (Radcal Corporation, USA) %
L7, BRESE, BT 80, 100, 120 kVp, &R 100 mA, MREFFR 1 7, b©—
L8 40 mm Th 5. X FROPGIHFRORE TIL, BELBROZEN DR L 91T, $h=
U A =% % RO THRIE % 2.0X2.0cm? (T8> 72. OCR TlE, AU XA 7 4 L2 DJEIR
AHUDENI R L CTEE L MITHRTH D LIRELT, CT ORA¥ETH S CT OHlis
HLN D 24 em £ T4 1 em R CTHIE L7-.

CT#EDET U v 7121 GMctdospp (IMPS, Germany) % fifi F§ L 72 9. GMctdospp I
LA MC code T % Electron Gamma Shower at National Research Council of Canada
(EGSnrc) code system*|Z, Graphical User Interface 2B/ L C, CT OMEHEEZESIC
LY 7 ho=7Thsd., ET VT THE, AFRTART b, (I 40%, Ao
A TANED 3 D&ER L. AS X BRARZ MVOERICIE, A —T—OERE
EBEBEZXMEDOS =Ty MEE TEICRE L. 7 o2 OMEIT AL &L,
JE 13 X ARGt O EENHEMIC —BT 2 KO LIz, R Z A7 40
DOFEIRIE, OCR OFHFEAENREMIZ—ET 5 L 5 ITHRFE L. Fig. 22 IZ/Esk L7z CT
7V T ORAMZRT. XRO T 7 AL 52 ETH Y, Bam-RlEsOm S 57
em \ZRRE L7z, F7o, M7 4 A2 115mm D Al &L, RUZA 7 4 VZITHRKE
7.09 cm ® PMMA Th %.
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X-ray source ———> ,
Bowtie filter

Ionization chamber - ‘l -

\ 1
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l / V \
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‘\ ' ' \ / \ ,’

_' y
Scanner gantry P
b S=--

'T‘ — Bowtie filter

Alumlnum ‘ / _ray source

Fig. 2-1. Experimental set-up for beam data measurements for multidetector CT: (a) photon

intensity attenuation curves for aluminum, (b) OCR profiles in air.

_________________________________________ S —

/ X-ray source ‘t 2 cm
# Inherent filter
Iy
/ \
17 cm
. ‘ v
/ \ Bowtie filter
/ \
/ \
/ \
/ \ v 57cm
........................ I..\
/ \ Isocenter
/ \
/ \
/ \
II :\ v 104cm

Detector plane

Fig. 2-2. Schematic diagram of multidetector CT geometry. The fan angle and focal spot-to-axis

distance of an X-ray beam were 52 degrees and 57 cm, respectively. The inherent filter and the

bowtie filter consist of 11.5-mm-thick aluminum and PMMA with a maximum thickness of 7.09

cm, respectively.
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AHFFETIE, CT #g o B i EFH 7%, CT AR 7o M A %&1ERk L7z,
CT%MHm77/kAi IRECEBALIZIN UC, BHEH SRR H o 2 R B 5. Fig
2312, REHAHO CT HAEKZ 7 > N A0Sl Z~T. Fig.2-4 1%, ZNZENnD7 7
v ADORMFHREAK TH D, KA T 7 FADOR S BLUERITENEN,
510mm BLN150 mm TH Y, AAPM TG-111'9%2E IR E L=, £/, WHEEHT 7
VbA@Eéﬁ;@¥“i%n%m3mmmxiwmmm?%0,ﬁkmﬁﬁéﬁ%
DFYPEREBEIZRE LTz, W7 7 > F AOE S, BERA T 572 dIc B
ESICRELEZ. W7 72 F AOAEEL S mm JEO PMMA CHENTEY, 77> b
LHZKEFATHZENTE D, £7 7 bAHLEJED 4 EFTIZER 13 mm O
PMMA M AFIRE TH 5. HENIEDOFRIL, Z D PMMA #H 2 BEEER R & ANV
X CHEHT 5.

PMMA (547 2 W HRE Devaa 13, =730 BRI AL IEE L N, @ 36 L OV HIERE
DR —RIFM 2 EORFEMIELREZ HWT, kXD X S IZFHE S D 4. Fig.
SAZiE, CTHAZ 7o FazHAWT, AT EZ F T 5 FIEZ R~

Dyin =N, M Kok (7)

PMMA PMMA " "PMMA""Q" "D ,PMMA *

ZZT, MpmalIK7 7> h AND PMMA BN CHIE SV BB CTH DH. AWFET
1%, 0.6 cm® DHBAFE A A9 5 PTW30013 Farner Chamber % PMMA #§{Z#FA L CHIlE
L7 (Fig. 2-5(a)). WIT, FEAEEZHLREL kevva 2 VT, Mewmma % 7K H D BB BIEFE 2531
WO BB M, \ZE# L7 (Fig. 2-5(b)). 22T, kemvalZ 7 7 > FAHLICEIT 5 M,
& Mpvma DL TH Y, EGSnrc/egs chamber user-code* 0% HWWCHE L7z, 51T, ##
Fﬁ@%ﬁ@ T, M, ZKOWRIHRE Dy IZZEH# L 72 (Fig. 2-5(c)) . kol =731 b
[ZX%9 % CT @ 80, 100, 120 kVp X #R DFEEHUFE CTH D, WA DR L7z 4690,

_ D,/ D)
107D . @®)

chamber ] 60 o

Z 2T, Duw & Deramver VX CT KT 7 2 b BT O KO B & BBERS 227 O WL
METHD., 2L FEBEW CT IZ%F 2D Dy & Deamber 1%, EGSnrc/egs_chamber user-
code* V& HWTEHE L7z, a9 MIBWTIHAES Scm, SSD=80cm T, =3 kD
AR MviE Mora b DD AT MVTF—F vz, CT TiE22.1 THRR7Z CT €7
Vo 7% HAWT, RS 21T 572, E— A0EIX Farmer chamber O G JEARFE 2N 7 73— X
N5 E D12 10em (ZFEE L7=. Farmerchamber OET U > 7%, A—h—DfbkkEEL S
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Z\Z EGSnrc C++ library® % FIWTIT o 72, &I, kpemua ZHWT, Dy & PMMA O
WBR B Dovmia (22542 LU7= (Fig. 2-5(d)) . 1, kpemma i 7 7 > B AHONZESIT D Dy &
Drvvia DEETH U, EGSnrc/egs_chamber user-code** D% VW THH L7=. MC 715 T,
HEFORBEF TV T, LA U —HEL, HERGEL, FRER, AV R, B
RA F AR GO, Fio, HFWIEFREITIL XCOM 7 — % =2 & fniz 9. Iz T,
AR AR EXE 5720, KL (Variance reduction technique, VRT) % H 7z,
VRT [3HRLF D EHLRE L FHAAEH OEEZ IR S, MR A — R2doD, 7
DFREEERF SRR ZS D FIETHSH. AW TIL photon cross-section
enhancement % 256 |Z, photon splitting % 128 {Z Russian Roulette Z 1/512 (ZFXE L 7-.
F7FHE ST X=X 1%, PCUT=1keV, ECUT=100MeV IZ3%E L7=. Z ZTPCUT LK
FDHy AT X)X —, ECUTIXEFDON vy A7 =¥ — (HlEo ¥ —%
BERY) THD.

Fig. 2-3. The picture of body-type cylindrical water phantoms
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30 cm 51 cm

(a)

PMMAbar

(b) 16 cm 33 cm

Fig. 2-4. Schematic geometries of cylindrical water phantoms with axial and lateral planes:
(a)body-type and (b) head-type. Both phantoms consist of PMMA outer frame 5 mm in thickness
and PMMA bars 1.8 cm in diameter at the center and four peripheral points. The peripheral points
were located 2 cm from the outer PMMA frame along a diagonal line inside the phantom. The

PMMA bars can be replaced with a Farmer chamber for dose measurement.
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PMMA
>
(b)

[D / chamber cT
[Dw/ chamber]ch

k — D PMMA
D,PMMA
’ D
(c)

Fig. 2-5 Absorbed dose measurement with a Farmer chamber in the cylindrical water phantom.

D,=N,“M,

A

(a) Ionization of the chamber inserted into the PMMA bar, Mpmma, at the center in the phantom.
(b) Ionization of the chamber inserted into water, Mw, converted from MPMMA using kpmwma (¢)
Absorbed dose to water, Dy. (d) Absorbed dose to PMMA bar, Demma, converted from Dy, using

kp,pyvMa.
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223 F®UTANAIEICED CT HAEMEKT 7 > b AOBREFHHE

AR CTIE, WIBRERIE & & HIZ, MCIEIZL D CT MK 7 > b AOBRESY
atBE a2 T o702, FIDI, MK Z7 7> FAD CT g Z R L7 70 b AICE#L
T, CTHZ 7 v F2OHLIIET D E[Devmvacener e ZtH L72. R7BALT7 7 B
A% Fig. 2-6 (27”9 CT H-W'E - BEEHMHRIZESWT, CT B oIE/R L. A
7N AL 3 x3x5mm ThbH., RICKT)ZEZH T, WU & O EHE
[Demma.center]meas 2 5t U7z, B SRAFIZAREREH 7 7 & B AIZBWT, EHEE 80, 100,
120 kVp, EFEIR 422 mA, FK/RE—AIMFE 40 mm B —AE > F 0.703, [EHEHEE 0.5
sec/rotation Tdh 5. [FIERIZEEMAAH 7 7 > F A TIE, E&EME 80,100, 120kVp, &I 261
mA, F/RE— AN 40mm B — A > T 0.392, [A[EEHE 1.0 sec/rotation TH 5. MC #f
BT DRIEEE CFonantom 2 RSB LT,

_ [DPMMA,cenetr ]meas.

CF;hamom - (9)
[DPMMA,center ]MC
CFopbantom 1ZZNEND CT A7 7 > b AZBWTEBILEZ LITRD -, HKHEZBIC MC I
£ % PMMA OWIHR & D FHEAE Devmamc R A E%Hﬂ L7z,
D A,meas
DPMMA,MC = e (10)

phantom

B U7 RHRELY, OE & [F— O MUSRSRIC T DL ORIEM & it L. F7z,
&IE&%‘;&%BE%*# (BEE 120kVp, EEF 422 mA, E—AME 20,40 mm, E— A
v 0.515, 0.703, 1.015, IEI%:JEI“ 0.5 sec/rotation) (ZFW T H, WINHRE D FHHEE &
RIEMEZ EE L=, MC #HHEIZEBW T, overbeamingeffect # BE T 5729, FEE— LA
MR HWe., BEE—LARIE, 74270y 7 7 4 0 A& FWTHRIE L7zEs oL o#
%7°D77/(/I/0)5|ﬁ1 ME2 B3RO, MCEETIE, VA U —8ELEZBE L, YWk
FEZIE XCOM 7 — X R—=2%& iz ¥ CT 7 7 v N AO#BES AR TIX
tracklength 75 D L BB XL X — IR Z H W T, HEI—~ %2 HH L.
tracklength {£ TIXAR 7 B A NZ @@ L FOTZRLF—T7 L AZ5H0 L, HET
KX —RIURI L OFED BEZE T —< DR S 5. BEET R —RIRE O & H
(Z1% EGSnrc user-code “g” % 7z #3449,
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Mass density (g/cm?3)

CT number

Fig. 2-6. Conversion curve of CT numbers to material and mass densities.

224 CTDLy HIEIZHS W= IEEEK

CFonanom & RAET D728, WEOWE 339%25E|Z, CTDLy [ZESWIZKRIEEK
CFcronir % 15 L 72, CTDIair O FEAE[Derprair]ve 1% GMctdospp & FHWTHEH L, JIEME
[Dctdiair]meas 18 10X6-3 CT pencil chamber Z VW THIE L7z, % LT CTDL (23D 728
1IEEE CFerpnir (FIREN LR H LT,

CF CTDlair = —[ DCTDIair ]meas (1 1)
air [D .

CTDlair ]MC
CTD L, 117 B 0D BRST SE 1345 5B 80, 100, 120 kVp, 4 & 100 mA, £ — A8 10 mm,

[HHiRI3E 1.0 sec/rotation Tdh 5. MC FHREICEIT 2 B — ARITIEED R 33437392 %
BT, RE—LEE V.

30



23 AR
231 EBEUTHARIEZED CTHEEDOET Y V7

Fig. 2-7 |2 AL IZxF9 5 X #IE55 fifR i L OVZEhfsb i Bk 2k §. £7- Fig.2-8 I1Z%
BT 80,100, 120kVp D X f 7 /LT A A~ kL& 9. 80,100, 120kVp (23517 % Al
i O FHRAENL, 6.27,7.67,8.73mm T ¥, JEM & FHHRMIT 0.3% AN T L7-.
XMRART MZEBWTIE, BEENNESLS 2513 E, BRof L X—nE kol &
7o, BT AT UL OREXBOE—27 8 EH- L. 80, 100, 120 kVp D X FR A~
VDR 2L X —1% 52.9, 60.2, 66.8 keV T 5. EHEE 80, 120 kVp ([ZI1) H %2
MR R OWEME & FFRMIE, 05 25 cm BINICB W T 3% BN T L. 2
NoOCTHEBEOET Y V7 ORBEL, WEOHIEDLFETHT-.
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Fig. 2-7. Comparison of MC-calculated and measured beam data: (a) photon intensity

attenuation curves for Al and (b) OCR profiles in air.
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Fig. 2-8. Comparison of incident fulence spectra between 80, 100, and 120 kVp.
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Table 2-1 & Table2-2 |2, KSHEH 7 7 o A LFEH 7 7> h AICBIT AEEIT 80,
100, 120 kVp @ kemwma, ko, kppvva OB & FHRHAERER ZZ 2 7R, 97X T @*@Ef—fﬁi 1EE
JEMREL R DITE, REL o7, E£72, kemma, ko, kppvma DEEIEIZ L H 20T
NZER, 1%, 24%, 7% Th-olz. S5, FBRMA7 7 v bA&ﬂEﬁBﬁW?‘/%AT“
DRI EAREL D ZEX 2% LN TH > 7-.

Table 2-1. Correction factors for the absorbed dose measurement in a body-type cylindrical water

phantom.

Quantity 80kVp S.D.(%) 100kVp  S.D.(%) 120kVp  S.D. (%)

koo 0.980 0.15 0.991 0.14 0.990 0.13
k, 0.872 0.16 0.882 0.15 0.893 0.14
- 0.716 0.15 0.743 0.13 0.764 0.14

Table 2-2. Correction factors for the absorbed dose measurement in a head-type cylindrical water

phantom.

Quantity 80kVp S.D.(%) 100kVp  S.D.(%) 120kVp  S.D.(%)

k.. 0.982 0.13 0.984 0.13 0.988 0.12
k, 0.874 0.13 0.886 0.13 0.897 0.13
K v 0.724 0.12 0.752 0.11 0.777 0.11

233 CTHZ 7 v b && W& E

Table 2-3 (2, &EE 80, 100, 120 kVp 28T 5 Cthamm %759, Table 2-4 (21, E—
LN DRE & HAEME OWEE D e 2~ 3 . FEEEICEBIT D Choatom P 7 7 2 b A
IZEDENT 1%LUNTH 72, Fi2E— AtEDH nzm FFOREIZEEART, 7.5 mm T
56%, 40 mm T 9.8% K< 7a~o7z.

Flg 290%, EEH T 7 o M AB IO 7 7 > b LIZI T 2 WIS O EE

HEOHKTHD. KBHHT 7> P AIZEBWT, AIEM 2 & 31281 55 FEMHEIX

YEJJEﬂ_ IZHART 2-5%/ S rofe. —F, WER 4 & 5 TiE, #HRMEITAEMEIZ TSR
T25%REL o7, [AEROFREFRITEHH T 7 o M AIZBWTH A b,

Table 2-5 |2 MC FHEAEDKIE & 72 2 BUIRGRIFIZHIT D5 CT HZ 7 > b AL TOH)
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EE LR A /RT. 72721, MRS IEEL 120kVp, E&EI 422mA, [Fliis
B 0.5 sec/rotation, 3R/~ B — Al 25,40 mm, B —AE >~ F 0.515,0.703,1.015 TH 5.
FHEAEITREM S 1.5%UNT— L7-.

Table 2-3. CFphantom for tube voltages of 80, 100, and 120 kVp. Exposure conditions for a body-
type cylindrical water phantom were 80, 100, and 120 kVp, 422 mA, nominal beam collimation
of 40 mm, and beam pitch of 0.703. Similarly, for a head-type cylindrical water phantom, they
were 80, 100, and 120 kVp, 261 mA, nominal beam collimation of 40 mm, and beam pitch of
0.392.

Quantity Phantom type 80 kVp 100 kVp 120 kVp
Head 4.44x10"  8.58x10" 1.35x10"?
Body 4.44x10"  8.69x10" 1.34x10"?

CF, phantom

Table 2-4. Comparison of nominal beam collimations and measured full width at half maximum
(FWHM). FWHM was obtained from intensity profiles measured with a radiochromic film at the

isocenter.

Nominal beam
collimation (mm)

FWHM (mm) 11.7 143 193  29.1 439

Table 2-5. Comparison between measured and calculated doses at the center in a body-type
cylindrical water phantom for various beam pitches and nominal beam collimations. The exposure

conditions were tube voltage of 120 kVp, tube current of 422 mA, and exposure time of 0.5

sec/rotation.
Nominal beam collimation Measured Calculated
Beam pitch %Diff
(mm) (mGy) (mGy)
40 0.703 15.38 15.38 -
40 0.515 21.16 20.95 0.98
40 1.015 10.81 10.65 1.50
25 0.703 16.09 15.92 1.04
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Fig. 2-9. Comparison of MC-calculated and measured doses at four peripheral positions in
cylindrical water phantoms: (a) body-type and (b) head-type. Measurement points are shown in
figure 3. Exposure conditions for body-type phantoms were 80, 100, and 120 kV, 422 mA,
nominal beam collimation of 40 mm, beam pitch of 0.703, and 0.5 sec/rotation. Similarly, for
head-type phantom, they were 80, 100, and 120 kV, 261 mA, beam collimation of 40 mm, beam
pitch of 0.392, and 1.0 sec/rotation. The error bar shows standard deviation (1 S.D.).
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2.3.4 BIEEE CFyhanom & CFerprir O MR

Table 2-6 (2, &L 80,100, 120 kVp (Z331F 5 CFcrpnir 789 CFctpmi I3 CthantomL
T 44-50% RKR&E L Ipole. ZOFEITR 24 IR LERRE— L0 10 mm (BT 53
RMEEPEMOZEE KL TWD. KIZ, F2-7ITHIE L E~A¢%T‘ﬁ§+%ﬁ L72IE
TEEL corrected CFerpair 789 . T X TOEBMEIZIE VT, corrected CFerpair 19 CFphantom &
—E L7

Table 2-6. CFcrpmnir for tube voltages of 80, 100, and 120 kVp. Exposure conditions for CTDI;
were 80, 100, and 120 kVp, 100 mA, and nominal beam collimation of 10 mm.

Quantity 80 kV 100 kV 120 kV
CFcTDrair 6.38x10"! 1.28x10'2  2.03x10"?

Table 2-7. Corrected CFcrprir for tube voltages of 80, 100, 120 kV. CFCTDIair was recalculated
with FWHMs based on the actual beam collimation similar to the MC dose calculation (table 2-

5).

Quantity 80 kV 100 kV 120 kV
Corrected CFcrprair 4.40x10"  8.84x10"! 1.41x10"?

235 MEORHEN S O

Table 2-7 ([ZAGHANE THRIE S 472 CT 17 7~ b AEP'L\ BT DI E L CTDLy
DAMENS D Z "7 72721, CTDLi O AHED S X IAEA TRS-457W A4S L TE
v, 28R —~IEER Ne, $#VE, %@ﬂﬁ@nﬂf~t LIZBET DA ST ENE
, 2.0,05,29% Cholz. —J, ARFHETIIN, DARHENS 3 0.54% Th o7, %
72, FHIEFREL kemma, ko, kppvva D RHEN S IEMC FHEOFERNOHEH L2, &61, =
— =t =L ZHWT, CT H7 7 FAIIEZT O HE O RN ST AAPM TG-61°Y
EBBIT20%E Lo, fERE LT, KFEEOAKAHENSIL21%THY, TAEA TRS-
457 \281F D CTDLy D AHEN S 3.5% L D /hs < Ip o7z,
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Table 2-7. Combined uncertainty (1 S.D.) for the absorbed dose at the center in a cylindrical water

phantom determined by our method and by CTDI,; in the IAEA TRS-457'9.

Our method CTDLir
. Type of quantity
Type of quantity or Uncertainty (%) Uncertainty (%)
procedure or procedure

N, 0.54 N 2.0

ko 0.16 Radiation quality 0.5
kpmma 0.15
kp.pmma 0.15

User’s beam 2.0 Other quantities 2.9

Combined uncertainty 2.1 3.5

24 HE
241 CTH7Z 7 v b2aZHAOERIEREREICB T 5 M IERE

TRCOMERBKITEBENEL 2DIEE, K& holz. —F, K@EH7 7> K
LEFEH T 7 R AT, RERBWIIR O o7, Z OMRIIMIEREDS 7 7
¥ R DR TFEE T, BEIEIKGFET D2 2R LTWA. flE LT, EEE 80,120kVp
X% kold, 0.872 BL100.893 TH VY, ZIITEHEMBREFOREN 2L M
~, 80 kVp T 1.147 fi%(1/0.872) , 120 kVp T 1.120 % (1/0.893)I272% Z & Z/R LT\
5.

72720, AMFETIET R COMEREZ CTH 7> FAOFRLIITHELKZ., L
Mo T, 2 O EARERT, BEIZIXCTH Y 7 > h AFIZBWTOREHTH S.
LvL, BEEICE DMIEREOE WL 10% LN TH Y, RO XA T 4 NVEDIEIDE
BIZEDHLEHADOE—b— R= U TR OEA LT DTN TH L EZLX DD,
BL LT, AR TEH LEENENOEEEICHTAMEREIZICT H7 7> FAD
JEDZBNTHEH AR & B2 b d.

242 CTHZ 7 v bk ORI E
E— AROREMIL, FREIZHRT 7.5 mm T 56%, 40 mm T 9.8% KX < 2oiz.
F7o, FEEEICET D Choanom P 7 7 M AT X DFHIEIT 1%NTH -7, 2
CFohantom 237 7 ¥ M LD R E SITEAFE T, BEEIC L > TET HZ 2R L TN D.
FEH T 7 > b AIZBWT, JEM 2 & 31281 25 RMEITREMIZ T 2-5%
INEL Tpote. =0, PIER 4 & 5 T, FHREMEITREMIZHART2-5% K& ot

37



ORI, BEHH 7 7 v FAICBWTH LN, Z0E W, Crzmﬂiéx
BROJWEEFIHLIK 5. Table2-8 12, HEk & B EFTOMIZ CTEAEZHA LY
égﬁﬂbfw&w%é@§%ﬁ~v®%@%r?ﬁjx/%%*#iﬁiwaﬁmA
FREFIRERT 1 7D, RN E— A0 40 mm TH Y, ﬁﬁ%éﬁﬁm IZEE LT, AT
7. CT BERICLDMERADIT 19.4-21.6%TH-7=. MC FHEIZEB VT field of view
(FOVYDRFC, CT EH 1L %Eéﬂf%@,%m&%ﬁ%%xﬁﬁﬁﬁé.b
oo T, BEIILTWRWESO CT BEIC X D8 ERD 2 HIEM & FHRE O 212
RLTeEFZEZ DD,

Fo, RIEE B DHREMFICEWNTY, FHREMEITEE S 1.5% AN T L7z,
ZORERIT, RFHIEREEA e — 2 v T, B —AEE AN A IAREIZEBNT
LA THDL Z EERL TS,

2.4.3 BOEEE CFpanom & CFerprair O L

CFerptair 13 CFphantom (ZHRT 44-50% K & < 72 o7z, ZiUld, CTDLy TIEE(6)IZRT
EOI, BE—AEOFEPANOND D, FRMENPEE — LRI~ NS Wiz, T
DEBPBELZIBAKFHMO LB XN, —F, TXTOFEEEIZBWT, corrected
CFctonair 1 X CFpnanom & —F L7z, Z DOFfEFIE, CTDLi (2T, overbeaming effect %
BETHIENARAIRTHLZ LERL TN,

244 BEORHEN S DL

AFHANED B RRAMEN S1L 2.1%TH Y, CTDLy D RN S 3.5%E D /NS otz
T, ARHAIEDR RN E D/NSWVN 2T, CT A7 7~ b ANOWRIRE %
BEEMOIZHIIL TWD7DTH D, ZORENOARFHIEL, KV —AEZHW A~
U 1 VAR DRI B % AR s O IEHEICTE R RETH D & E 2 5.

Table 2-8. Dose difference with and without CT couch. Exposure condition was 265 mA, nominal

beam collimation of 40 mm, and irradiation time of 1.0 sec.

Tube voltage With couch ~ Without couch %Diff

80 kV 4.09 4.98 21.6
100 kV 7.74 9.31 20.2
120 kV 12.33 14.71 19.4
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25 Fi&®

AW TIL, KRR B IEEE 2 L7z Farmer JEREREF & CT HPAHKZ 7> K
b NI T2 R B R HRNE A BIR L7z, CT A7 7 & b A2 I 2 WRIHR R D
EME & FHRAEIL 5% AN T—8 L7, £72 CT 7 7 > F AREICE S KRIEEH
CFphanom 1%, overbeaming effect % #f 1 L 72 CTDL {2553 < IEEEL CFetnir & 5%
T U7, AREHINEIL, CTDLy (ZHA CT R IT D WA & 2 EHE 22D IEfELC
TS Z ENFHETH D,
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W3 BEApAMREO CT BB AWIEE SO i

3.1 HEE

BUE, CTHEEIZZ K DA =T —bLRFEBINTEY, TORHEL A —F—IZ L fkx
ThD. 2007 (21X, 320 FOf g% A L7 area-detector CT #EENEG L, E—A
&1 160mm £ TR L TVD 0, Nz <, XEOESZRHIET, o7y
TRV SELEET 7Y TEMR EBBL LTS O, Fo, IEFETIE X #
B MR OB D % 2 #EESHE L 7= Dual source CT X° 1 2D X #& CEBEL A
LSR5 %17 9 Dual Energy CT W& LTV DH @, ZD K H c_, CT T &
N5 E— A, BN, SVEOREITE T 9N oemic

AW TIL, B Lo EFHRVEZ VT, 4 DD R 5*&7@@ CT L& T 1T
LN EA R LTz, £7-, CTHBO L — LM (ALEfE, OCR, B —AlF) %
HIE L, WIHREE ORREEZI ST L. AT, MCiEEZHWT, 48/ CT %
BEOET Y 7 %27, CT 7 72 b ANOWIRED R 21T 7=, EHF L
AR EFHANE AR % 72 CTEBICB WO AN TH D Z & MGk L.

32 Hik
321 BT HANRIEICED CTEEDOET Y 7

AW TIE, 4 O CT HEEICEL T, =27 —XZHE L. AL CT %
[E /3 Brilliance iCT 128 #%!/(Philips Electronics), LightSpeed VCT 64 %I(GE Healthcare),
Aquilion ONE 320 #!/(Toshiba Medical Systems), SOMATOM Definition AS+ 128 %I/(Siemens
Healthcare)D 4 FEFETH 5.

E— A7 —ZI2iE 2.2 LFEBRIC ALICHT 2 X #EES i, OCR, b'— AifEZzHlE
L7z, ALK 2 X BRI Eﬁa/ﬁio L OVOCR OHIERCE 1T Fig. 2-1 LEBETH D, HIE
121 3.0 cm® O FEARFE A2 A L 72 10X6-3 CT pencil chamber (Radcal Corporation, USA) %
el XORREEE RO RIE TIX, MRS SIEEZEEE 100,120kVp, E B 100mA, R
R 1 RUICERE LT, $£7z, HELRROEEARET 2720, HEIHXEEE OBV TR
SHEFY 4X4em? 12725 L 91, 0T A— R L7z, OCR T, CT #EED AZD
A ZRE Uz, BEsPEITES AR T 2 A 7 0 V2 THLD S 25em, SEEHA D
ZAT 4 NETHLPL20em &L, 1lem BB THIE L. 72720, AR #4147
+ L2 1% LightSpeed & Aquilion TZEfi S41CF Y, Brilliance & SOMATOM Tl fA#:
AARY XA 7 4 VEOHRBERHIN TS, OCR ORIETIE, HHFEIHTEEE 100,
120 kVp, &N 100 mA, FEGEFR 1R, B — A0 40 mm (2R E L7z, E—AMEILT
DA I I T AN LEHNTHE L. LT VA r I v 7 T 4 L AT XR-
QA2 GAFCHROMIC film (International Specialty Products, Wayne, N) T 5. 7 4 /L A%

THEEBEONES DT L —F —Z2 UL, CT OEEEFLNIIHRE L. BRSEITEE
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IT 120 kVp, & 400 mA, BRI 1 7T 5. B L7=7 1 /L21%, EPSON 10000XL
scanner Z AWV TAF ¥ L7z, A% v UIFOMEE X 200 dot/inch Tdh - 7-.

MC VEI2 LD CT #EEDOET VU 7121, GMctdospp® & H\ =, £F U 7 Tlk
221 EEBRICAS X RART ML, N7 4o v&, Koz A4 7 4V Z2Ef LT T2
72 L, LightSpeed & Aquilion TI%, £ ENIHEHH LIRS HO 2 FEDR Y Z A 7 4
VA ZER% L, Brilliance & SOMATOM Tid, TN EIKBERHR T X A 7 4 V2 DIr
EAER L2, A X BRARY BVOIERRTIE, A —7—OHEEREICHE, XBED X —
Ty NEEBRE L. ¥—7 > MIEIL, CT EEEICREARY 7-12 ETho. i,
7 42RO EAT 4 VZOMEIE, THEILALE PMMA & L, EXTALIC
X795 X AREET IR & OCR WRIEMIC—F 35 L DB L. 7 4 v 1%, CT
HEEIZERD 7-12mm Tho 7.

322 CT HMHIKZ 7 > b 2 & TR R E
222&H%u,CT%HE%CT7/FA%ﬁ%“C # CT &) 2 W 2 5
HL7z. ZhEho CT # Té%%B%CT77/%A&E%%CT77/%A
@ﬁﬁxﬁ%ﬁﬂwlkﬁﬂw2uﬁﬁ‘ﬂm 1%, 0.6 cc DARKMAERZ AT 2 Farmer
chamber Z iV, (DM OWIHREEZHH Lz, £z, 32(7)’6‘@%)5@?— DA EARB DN,
kennvia, ko, kppvva IFRRVE KT T 2720, ZNENO CT BEEOEELE LRV XA 7 4
V2 DR AE > IZ, EGSnrc/egs chamber user-code*®>!) %fﬁ WTEHERE L.

Table 3-1. The exposure conditions for scanning the body-type cylindrical water phantom. The

tube voltages were 120 and 100 kVp.

Tube current Beam pitch Rotation speed Nominal beam collimation

CT Scanner
(mA) (sec/rotation) (mm)
Brilliance 302 0.804 0.4 40
LightSpeed 335 0.984 0.5 40
Aquilion 300 0.828 0.5 32
SOMATOM 300 1.0 0.5 38.4
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Table 3-2. The exposure conditions for scanning the head-type cylindrical water phantom. The

tube voltages were 120 and 100 kVp.

Tube current Beam pitch  Rotation speed  Nominal beam collimation

CT Scanner (mA) (sec/rotation) (mm)
Brilliance 261 0.392 0.75 40

LightSpeed 300 0.531 0.5 40
Aquilion 300 0.590 0.5 32

SOMATOM 240 0.6 0.5 38.4

323 EVTANBIECED CT AMKEKT 7 v F AOMEGH
223&@%K,%CT%LK%%TMC% L5 CTH7 7> FLOBESMGHRE
To7-. CTHZ 7> F LOBESFE i(ﬁﬁ@#%@&btf&tw77/b
LEAWE, FREZY v R A XL 3X3XSmm* IZRE L. £72, MCEHEIZBWT
I% overbeaming effect #&ZE LT, 747 uI v/ 7 4V ATHIELIEFEE—LEE
%Ebk é%_,CHzDiCT B DG RHEFNICE £ TV D45 % PMMA T
L7, BoNFRMEE, CT A7 7 v h AOHLIZIT 2 WRINHR S0 I E B 2 v
TWELR.MC#@&:N?%&EE@M,ﬁuwm%%ﬁtt.MC%%?m,v4
U —HELAFHRICE O, K TEmEAEICIE XCOM 7 —# X=X 2z, CTHZ 7~ b
L DORRESIAAFIE TIX, tracklength 15 & B = 3L X — IR H A FWTC, e —~
PEH L. BEx X —WINEE ORI, EGSnrc user-code “g”% -, F7z,
AR EM ESE 5729 VRT ZH 2. AH#F%E TIL, photon cross-section
enhancement % 256 |Z, photon splitting % 128 (Z, Russian Roulette 2 1/512 (2% /E L 7=.
FHRE T A —#1%, PCUT=1keV, ECUT=100 MeV & L7-.

33 iR
33.1 BT ANBIEICLD CTEEOET Y 7

Fig. 3-1 12, (KEEHR T A4 7 4 NV Z HEH LI2GE 0 4 FEICEBIT 5 CT EEO
X HRIEE AR O EE & HHRAE O i 27777, [FBRIC, Fig. 32 ICHEHAR T 2 A 7 ¢
NE R LB 0 2 FEEO CT #EICR T 5 X Mg RO EE & 3HEE O
WA~ d. F72, Table 3-3 IZENEND X BIHFIHRN S& Sz Al YfiE 2~ 7.
Al g OWEME & FHRAEIE, T X TOLEEIZIBWT 0.3% N T—E L7z, (R
RO LA T 4 NE M Lz 6 OMN-AfiJE 1%, Brilliance, SOMATOM, LightSpeed,
Aquilion DJETKE <721, 120 kVp T 9.10-7.17 mm, 100 kVp T 8.03-6.12 mm T >
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7o, I, HEHRT Z A 7 o V2 2R Lc5E O¥AEE, 120, 100kVp & HIZ
LightSpeed & Aquilion TIFITHE LVMEE o7, 2O OHIE L2 Al g iimEo
HWAEE L <~ LT,

Fig. 3-3 12, (KEHHR Y XA 74 NV Z 2R LTG50 4 FEO CT E#EIZBIT 5
OCR DOHIEM & FHBEMO I Z2oRd. RIS, Fig. 3-4 ([CHEHEHR T X A 7 4 L F Zffi
ALEHA 2 FEMEO CT 2B 2B 5 OCR ORIEME & FHEEO il % /~4. OCR O
BIRITZENEND CT EEORT XA 7 4 L Z DOIIRITIE U THER Y, Brilliance &
LightSpeed TIZH L COMERIT/NE L, FUTORERDONREL 2otz —F,
Aquilion & SOMATOM TiXHL B K& < FREAEA L7z, OCR ORIEME & FHHEIX
5%LUNT—E L722s, FOLh DB IR &R CENRE S ot ZHUTH LR
OIS U T, RUXA 7 4 VHIZEDHEENRKEL 2D, RUXA T 4 NVH
IZE D XBOWIHETHET D ENRRETHST272DTHD. LD CTEBEDOET
V> T OREITEEOMIE D LRETH -T2

Table 3-4 (2, 4FHIHD CTHEICBIT ORI —AEE T VA7 aIv I T 4 V0%
AWTHE LIZMET a7 7 A VO EIEO 2 7”77, 2R B — AE & - E S 0O FH %
ZL, BRE—LAENNSLRDITERE L Role., iz, £RE —A0E & HEE O
A IO ZEIX CTEEIZ L > TR -T2,
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Fig. 3-1. Comparison between measured and MC-calculated photon intensity attenuation curves
of Al for four commercial MDCT scanners: (a) 120 kVp and (b) 100 kVp, with a bowtie filter

for body scan. Meas.: measured; MC: Monte Carlo
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Fig. 3-2. Comparison between measured and MC-calculated photon intensity attenuation curves
of Al for four commercial MDCT scanners: (a) 120 kVp and (b) 100 kVp, with a bowtie filter for

head scan. Meas.: measured; MC: Monte Carlo
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Table 3-3. Comparison of measured AI-HVLs (in mm) at 120 and 100 kVp for four commercial
MDCT scanners. AI-HVLs are shown in bowtie filters for body and head scans. Figures in
parentheses are MC-calculated AI-HVLs.

Unit: mm

X-ray voltage (kVp)  Brilliance  LightSpeed  Aquilion = SOMATOM

Bowtie filter for body scan

120 9.10 (9.10) 7.54(7.57) 7.17(7.15)  8.65(8.65)

100 8.03(8.03) 6.61(6.60) 6.12(6.11)  7.53(7.52)
Bowtie filter for head scan

120 - 6.63 (6.63) 6.42(6.42) -

100 - 5.63(5.62) 5.47(5.48) -
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Fig. 3-3. Comparison between measured and MC-calculated OCR profiles in air for four
commercial MDCT scanners: (a) 120 kVp and (b) 100 kVp, with a bowtie filter for body scan.

Meas.: measured; MC: Monte Carlo
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Fig. 3-4. Comparison between measured and MC-calculated OCR profiles in air for two
commercial MDCT scanners: (a) 120 kVp and (b) 100 kVp, with a bowtie filter for head scan.

Meas.: measured; MC: Monte Carlo
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Table 3-4. Difference between various nominal beam collimations and full width at half maxima

(FWHMs) for four commercial MDCT scanners.

Brilliance
Nominal beam collimation (mm) 1.35 2.5 10 20 40
FWHM (mm) 33 5.6 16.4 27.1 46.0
Absolute difference (mm) 1.95 3.1 6.4 7.1 6.0
Percentage difference (%) 145 125 63.5 353 15.0
LightSpeed
Nominal beam collimation (mm) 1.25 5 10 20 40
FWHM (mm) 4.1 9.5 14.5 23.7 43.5
Absolute difference (mm) 2.85 4.5 4.5 3.7 3.5
Percentage difference (%) 230 90.8 44.7 18.7 8.7
Aquilion
Nominal beam collimation (mm) 2 8 16 32 40
FWHM (mm) 8.9 14.7 22.4 38.1 43.9
Absolute difference (mm) 6.9 6.7 6.4 6.1 3.9
Percentage difference (%) 345 84.3 40.0 19.0 9.8
SOMATOM

Nominal beam collimation (mm) 6 12 14.4 19.2 38.4
FWHM (mm) 10.2 18.7 19.2 26.8 45.8
Absolute difference (mm) 4.2 6.7 4.8 7.6 7.4
Percentage difference (%) 70.2 55.8 33.1 39.7 19.1

332 CTHZ 7 v bz HAWEIERERTIZH T D MEfRaEk

Table 3-5 & Table3-6 (2, EAEAVARREHH CT 7 7 > b AICBIT 2B EHE 120 & 100
kVp D kpmma, ko, kppvma OB & E OFERMERERZZ 42 787, [FIERIZ, Table 3-7 & Table 3-8
L, ZNENIRHHCT 7 7 > M AT HEELE 120 & 100 kVp D kemma, ko, kppvma
DAL Z DOEEERETH 5. komva [FEFEH 7 7 > b A2V T 0.993-0.984 ThH
0, BEEH T 7 > N ATIX 0.986-0.979 ThH o7, kemma (T Al ¥l IS U TR LT
0, ZOELEIT 1%RIETH T2, £72, ko (TRHEH T 7 > b HIZHBWT 0.892-0.878
THY, HEEHAT 7> F A TIE 0.896-0.876 Th 7o, kold =/ VL k& CT TOEBER
FREFORREOWHITHEL <, APHIEN KR E < 2512 E/hE < e o To T, kppama
IXAREREH 7 7 > b AW T 0.765-0.736 TH Y, FEEH 7 7 > b A TIiX 0.780-0.741
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ThoTc. kopmmalL ALNEIZIS U TEML, ZOEMEIT 4-5%E komua [ITHARTK
ELeoTm. TR, kopmva lZFNENDOEEILEIZE T H PMMA L KOE BT R/LF
—IRIARBHICE LS, Z R AT —IRKEDRE WD THS.

Table 3-9 1%, 4 50 CT ® 100, 120 kVp IZ5F %5 CFnantom 227K T CFohantom [ E{E (2
LoTERY, FIEEIZBIT D CFonanom DI 7 2 A ENEHT 7 2 b AT X DiEND
X 1% AN TH - 7.

Table 3-5. Correction factors and relative uncertainty (%) for absorbed dose measurement at 120

kVp for four commercial MDCT scanners in a body-type cylindrical water phantom.

Quantity Brilliance LightSpeed Aquilion SOMATOM
kPWA 0.993 +0.10 0.989+£0.11 0.989+£0.11 0.992+0.10
kQ 0.892+0.11 0.891+0.11 0.888 £0.11 0.892+0.11
kDm 0.765 +0.10 0.757+0.10 0.756 £ 0.10 0.763 £0.10
kan 0.678 £0.11 0.667 £0.11 0.663 £0.11 0.674 +£0.11

Table 3-6. Correction factors and relative uncertainty (%) for absorbed dose measurement at 100

kVp for four commercial MDCT scanners in a body-type cylindrical water phantom.

Quantity Brilliance LightSpeed Aquilion SOMATOM
kPMMA 0.988 £0.11 0.984+0.11 0.988+£0.11 0.989+£0.11
kQ 0.884+0.11 0.881+0.12 0.878£0.12 0.882+0.12
kDM 0.743 £0.10 0.738+0.11 0.736 £0.11 0.741 £0.11
kan 0.649 £ 0.11 0.640+0.12 0.638+0.12 0.646+0.12
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Table 3-7. Correction factors and relative uncertainty (%) for absorbed dose measurement at 120

kVp for four commercial MDCT scanners in a head-type cylindrical water phantom.

Quantity Brilliance LightSpeed Aquilion SOMATOM
kPMMA 0.986 +0.08 0.982 +0.09 0.982 +0.09 0.985+0.09
kQ 0.896 +0.09 0.888 +0.10 0.886+0.10 0.895+0.09
kDm 0.780 +0.08 0.763 +0.08 0.761 £ 0.08 0.775 +0.08
kan 0.689 +0.09 0.665+0.10 0.662 +0.10 0.683 +0.09

Table 3-8. Correction factors and relative uncertainty (%) for absorbed dose measurement at 100

kVp for four commercial MDCT scanners in a head-type cylindrical water phantom.

Quantity Brilliance LightSpeed Aquilion SOMATOM

kPWA 0.983 +0.08 0.980 £+ 0.09 0.979 £ 0.09 0.983 +0.09

kQ 0.887 £0.09 0.879+0.10 0.876 £0.10 0.884+£0.10

k 0.757 £0.08 0.741 £0.09 0.741 £0.09 0.754 £ 0.08
DPVIVA

kan 0.660 £+ 0.09 0.638 £ 0.10 0.635+0.10 0.655+0.09

Table 3-9. CFphanom at 120 kVp for four commercial MDCT scanners.

CT unit Phantom type 100 kVp 120 kVp
Head 7.97x10" 1.35x10"?
Brilliance
Body 7.97x10" 1.34x10"
) Head 1.00x10"  1.66x10"
LightSpeed
Body 1.01x10"?  1.67x10"
. Head 1.34x10"2  2.21x10"
Aquilion
Body 1.33x10"2  2.22x10"
Head 1.03x10"2  1.66x10'?
SOMATOM
Body 1.02x10?  1.67x10"

333 CTHZ 7 baz W= ERNE
Fig.3-5 & Fig.3-6 12, TNEIRBEEHCT 7 7> b A LHEEFH T 7 R AIZBT S
W RR DI EAE & 3 EE O el 2 7797, Table 3-10, Table 3-11, Table 3-12 3 X OF Table
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3-13 12, MC FHEEDKIE & 872 5 BMEEMFIZET 5 CT H7 7 > AL CTORER
EHHEEOEEZRT. ZNENO CT 7 7 > b AFLICE T 2R &L, CT &
TR, KA T 7 B AT 7.5-64%, SEHH 7 7 N ATI-13%E b LT, &
72, 120kVp TIXHEE & 3R 3% AN T—& L7=. —J7, 100kVp TiX 120kVp IZ
T, BIEME HEMEOEITREL o2, WEIE 5% UNT—EH L7z, MC 75
EDIE & 872 5 &I B W T, JIEME & FHRAEIIRIREDO R NS TH D 2.1%
PINT—# L 7.

52



10 T T T T r
m Brilliance (Meas.)
¢ g 1+ LightSpeed (Meas.)
= ¢ @ Aquilion (Meas.)
g 8| ¢ §  1SOMATOM (Meas)
@ o Brilliance (MC)
P N e
£ ‘ ‘- A S?)ul\llli:'rl]'C()M (i\/IC)
S 6 | |
3 R 120 KVp
<
|
4 : : : :
o 1 2 3 4 5 8
(@) Position Number
6 T T T T T
¢ ¢ | = Brilliance (Meas.)
5 F o 8 | ¢ LightSpeed (Meas.)
> ¢ ¢ ® Aquilion (Meas.)
E . S | ASOMATOM (Meas.)
é/ o Brilliance (MC)
s 4T g4 1 o LightSpeed (MC)
5 : ¥ s o Aquilion (MC)
2 4 SOMATOM (MC)
2 3| _
100 kVp
2 , : , . ,
o 1 2 3 4 5 8
(b) Position Number

Figure 3-5. Comparison of MC-calculated and measured doses at (1) central and (2-5) peripheral
positions in a body-type cylindrical water phantom for four commercial MDCT scanners: (a) 120
kVp and (b) 100 kVp. Exposure conditions for body-type phantoms were 120 and 100 kV, 100
mA, beam pitch of 1.0, and 1.0 sec/rotation. Meas.: measured, MC: Monte Carlo.
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Figure 3-6. Comparison of MC-calculated and measured doses at (1) central and (2-5) peripheral

positions in a head-type cylindrical water phantom for four commercial MDCT scanners: (a) 120

kVp and (b) 100 kVp. Exposure conditions for body-type phantoms were 120 and 100 kV, 100

mA, axial scan, and 1.0 sec/rotation.



Table 3-10. Comparison between measured and calculated doses for Brilliance at the center in a
body-type cylindrical water phantom for various beam pitches and nominal beam collimations.

The exposure conditions were tube voltage of 120 kVp and exposure time of 0.5 sec/rotation.

Tube current Nominal beam Measured  Calculated
o Beam pitch %Diff
(mA) collimation (mm) (mGy) (mGy)
302 80 0.804 7.62 7.62 -
310 80 0.6 10.55 10.55 1.34
300 80 1.2 6.75 6.71 -0.62
305 40 0.797 8.26 8.25 -0.08
290 40 0.579 9.84 10.03 1.98

Table 3-11. Comparison between measured and calculated doses for LightSpeed at the center in
a body-type cylindrical water phantom for various beam pitches and nominal beam collimations.

The exposure conditions were tube voltage of 120 kVp and exposure time of 0.5 sec/rotation.

Tube current Nominal beam Measured  Calculated
o Beam pitch %Diff
(mA) collimation (mm) (mGy) (mGy)
335 40 0.984 10.77 10.77 -
335 40 1.375 7.79 7.65 -1.83
335 40 0.516 20.59 20.23 -1.73
335 20 0.984 11.57 11.70 1.12

Table 3-12. Comparison between measured and calculated doses for Aquilion at the center in a
body-type cylindrical water phantom for various beam pitches and nominal beam collimations.

The exposure conditions were tube voltage of 120 kVp and exposure time of 0.5 sec/rotation.

Tube current Nominal beam Measured  Calculated
Beam pitch %Diff
(mA) collimation (mm) (mGy) (mGy)
300 32 0.828 12.77 12.77 -
100 32 0.641 5.36 5.35 -0.33
200 32 1.484 4.63 4.63 -0.13
100 80 0.828 3.89 3.81 -1.89
100 16 0.828 4.62 4.68 1.43
200 160 Axial 5.01 5.10 1.91
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Table 3-13. Comparison between measured and calculated doses for SOMATOM at the center in
a body-type cylindrical water phantom for various beam pitches and nominal beam collimations.
The exposure conditions were tube voltage of 120 kVp, tube current of 300 mA, and exposure

time of 0.5 sec/rotation.

Tube current Nominal beam Measured  Calculated

Beam pitch %Diff
(mA) collimation (mm) (mGy) (mGy)
300 38 1.0 8.51 8.51 -
300 38 0.6 14.2 14.4 1.34
300 38 1.2 7.17 7.12 -0.62
300 14.4 Axial 10.62 10.70 0.78
34 BE

341 FBUTHNAOEILS CTEEBEOETY 0

CTEEDOET U o 7IZBWT, Al O X #REE5 RO EM & FHEMEIEL 0.3%UNT
—E L7z, —J, OCR TiE, Hulah» b B 72 R sk IC 3V CRIEME & FHREI 2223
Sz, ZHUTHLEN S OFEEEC IS U T, R Z A 7 4 V2K DEE LA K E <
Y, RTEAT 4 NHICED X RO ERET S EBRHETH ST THD.
F£72, 100kVp Tl 120kVp IZH~, KO BVEBEDARE WD ENRKE S Lo,
FE—AEIIFRTRE—AELY RE D, RE—AE L EE— AFEOMER £ X
O 21T CT EEIC L » TR -7, NIRRT L 51T, CTDLg i 1 [l#RD T 23
YIVAX Y OBBET 07 7 A )LOWN, F.O005E50mm OFFHEEZFES L, E—AET
br9 5 Z & THRHEINDS. ZDOF, IAEAreport TliX B — AEIZE /R E— AENEFR I
TW5. Lo T, FEE—LAEERRE—AEOZIT CTDLoo (ISR S 41, #REoiH
Kiiz A C 5. ZD78 CTDI TIEMRAHELZIIET H7-0I120%, FEE— LEOREE
MARARTHD.

342 CTH7Z 7 v bz HOWEZRINREREIZB T 5 IERE

kemma, ko, kppvva 13 AL AIRE 2GS U TEAL L2, kevma & ko DL EIT 1%LNTH
ST, kppwma 1% 4-5%Z L LTz, 23U, kopmva lZZNZENLOREIZIS T H PMMA &
KOEET A NLF—RINUREIIZHE LS, EREPREWEOTHDS. £z, Znb
DO EREIIRERITFT DT, RULA T 4V FDESDFENEIRIDENIZL -
T, s ERRE N B2 2 JE ORE RTINS 2 LTk, Lo, 120
kVp & 100kVp TOEMIELREL kat DFEIL 4.5%LL F TH D728, FAORIE S TORE
ACIZ KD kat DZCITENTH D EEZDND. LR - T, ARUFFECTIEELORIE
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FUZBWT S, FLTOREMEREE AN CREZFEI L.

CFlyhantom 1L CT HEEIZ K o> TR o728, POEBICEBWNTHEREHEHT 7 b AL
S 7 7 > B ATIERERIEBEBWVIIR LN o7, ZHUL CFohanom D EEE DO HI T, #7
B FTH7-0ThbD.

343 CTH7Z 7 v b &k ORI E

RS 7 7> FALTEHA Y 7 > R AFLICE T /&, Al PHEES KXW
Brilliance, SOMATOM, LightSpeed, Aquilion DJEIC/NEL o7, Zhid, Xz xR
NAFEF=PELRY, L0EL0 X BBR7 7 hANTHEERZEZ X9, &Lz
e EFEZ BN, £, 100kVp Tid 120 kVp ISR THIEE & HAEMO TR E <
Roln. T, 342 ITBRARRERIC X DMIERE O RN S B X OVIE &, 2.4.2
[ZIEARTZRE E MCHEATOZ CTERICE D X BHOWE OEWIZERT 5.

4 BEFED CT EEIZBWT, KIE & 87 5 MK S 0REM & 3HRMIT L.
DFERIL, ARFHINED B 72 CT & O EFHHICHEH TE 5 2 L 2R LTS,

35 £&8

AREFED CT EEIZBWT, E— 28R L OWRIRED LI 21T - 72, Al Y-fifE 1k
REBEEHR T 2 A 7 4 V22T 5 120kVp T 7.2-9.1 mm, 100 kVp T 6.1-8.0 mm TH
572, OCRIIART XA 7 4 )V Z ORI T TZAL L, Brilliance & LightSpeed TiEH
DTOMBERWDIT/NEL, AL TOMERV NP KEL o7, —7F, Aquilion &
SOMATOM TIEZH L CTOMED B R E L oo, W EITESRTH T 7> b AD
FULMZEWT, 120 kVp T 5.1-7.1 mGy/100 mAs, 100 kVp T 10.8-17.5 mGy/100 mAs T
HU, AlEMENRRELS DI E/NEL o,
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ZHOTEY, HIX<BREOERENLERL LOTHIALE L o> TWV5.
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WTHHIE S BRE AT L7z, B2 5 oA TIIERIRE 2BV T, Mgl L OE omE<
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VTHAETIE, CT-EXPO™=C ImpactMC®7: &, CT i OE< MEHRE AR L Lz
IROMCFEY 7 b =T BB EINTE Y, MC EZFIH LIZBRERHMlAN A E > T
L. =7, ThoOMEE CTIIAEEZ 2B OMARDLE CRA LT 7 7~
RARIEENRT 7 o FAEHANWTZHDOTHS. LovL, B Y 27 OFHlO =912
I, BE A OMEITMEAVETH D, £, MC HAEMEOKIEIZ CTDI & L < 1% CTDL;
ZHWTEY, FEi SN ET CTDIIZEBIT A E—AIES T 7 b AV A X0 EE%
25 61T, IRETOREL, BlfasOffiEs LT, BaEEoP LB T 53R
A FPRERHE SNTND D, ARG 2R TORETMNALE L.

AAFFETIE, HB#E CT Eifg & MC iE2 W THREHIISBEDERTIMEZITo7-. £
72, MC iE/BREH L2 MC #H5EIE, 3.3.3 TRAL7-IREE VW TRIEL. &
5T, FlEgicR T 881 DVH &2 W CEERICEEMm L 7.

42 JFik
42.1 FUTHNBIEICL D BEIRR RO A
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4-1Z37. B3 CT BB % CT E-WE - BEEBMHEZHNT, A7er7y o FA
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0, JETWIHEICIE XCOM 7 — & _—2 % iz, BERES A OFFE T, CT
77 v F A TOFE L FRFRIC tracklength 15 & B T R /L — IR E & IV TR 227
—~ZREH L. HREAT A—Z%, PCUT=1keV, ECUT=100 MeV |2 E L. £
7o, B L7z MC FHREAEIT Table 3-9 (1277345 CT 25&E1T381T 5 MC FHREAE O IEER
ZHAWT, MR R 2R L7z

Table 4-1. The exposure conditions for head, chest, and abdominal scan. The tube voltage was

120 kVp.

CT scan Tube current Beam pitch Rotation speed Nominal beam collimation
location (mA) (sec/rotation) (mm)
Head 229 Axial 1.0 10
Chest 345 0.703 0.5 40

Abdomen 261 0.703 0.5 40
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Fig. 4-1. Conversion curve of CT numbers to medium and mass densities.
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HHHRIE T E 25 Eclipse (Version 10.0.28, Varian Medical Systems f1:5) % fu 7=,
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Fig. 4-2. Monte Carlo-calculated organ doses in CT scan in the head. (a) Dose distribution for
Brilliance and (b) DVHs for four CT.
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Fig. 4-3. Monte Carlo-calculated organ doses in CT scan in the chest. (a) Dose distribution for

Brilliance and (b) DVHs for four CT.
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Fig. 4-4. Monte Carlo-calculated organ doses in CT scan in the abdomen. (a) Dose distribution

for Brilliance and (b) DVHs for four CT.
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Table 4-2. The organ mean doses for head, chest, and abdominal scan.

Unit: mGy
Organ Brilliance LightSpeed Aquilion SOMATOM

Head scan

Eye 20.0 353 41.7 28.9

Eye lens 21.7 38.5 47.2 313

Brain stem 13.6 229 26.1 20.4
Chest scan

Lung 21.1 26.1 353 23.0

Heart 22.0 27.4 36.9 25.2

Spinal cord 15.5 18.4 23.8 17.6

Abdominal scan

Liver 16.5 21.3 22.7 18.8

Kidney 17.5 21.8 23.1 19.5

Rectum 12.3 14.4 15.8 14.3
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MR ST, REEH LEEEH CT 7 7 > F AL ORI EIT Al EAiE 8 K& < 22
HIFE/NSLIroT.

513 BF CT EE MC #HEZ AW BE T < BEO E &7

AFHANE S EE S &, EEES, MEB, BEHES CT RicB I 2 BEMIEBRELZFE B L
BEOMELMFRTIL, BE CTHGNOIERLIERZELT 7 b AEHWE. F
7o, BURNBHBIRGT B2 E I Clssim sl O 217V, DVH % HWW TRz 23 1T 2%
IR 2 E BAICEHE L 72, CT oW T, BRETVIESIE SHRENKE, Al
AN K E K R BIF EMBIT/NEL o Te. B LB oM ER X, ThZhod
BT AL — IR e — 8 Lo, AR TR Lo ENE, BEoWEEICH~T
20-60%/NE < 7p o7z, TAUZE CTDLy CIlIFRE A W RFEAN T 2 72, CTDLi & HVN T
IEAL &7 MC BHRE B KFHli & 72 572720 Th 5.
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AHFFETIE, BEEBH TOWMHRERE & BERILMEOFMZITo72. LovL,
AR CT 5 Tl AR & B W\ 2 B, MLERDEE ) 5 E BT E 3 BRI
T 5 BEE LSS NS . BRI EHIEIZE LT, W &k m=Nc & %
LD IELRE BITHE IR T L CE LT 5728, HEhER g2 AW 23551280 T
HEAFTRETHD LEZXBND. LL, RO/ S WERBEREZ N Tn 5720,
A ENFR I L 0 BERSE LR T T2 AEICE T, +oREFBELRN
AIREMED B B . F 7z, AR S BREOFEAN T, MC FHREE 2 WINHR I A # T 5 BR,
EEIENLEL 2D, L, BB S CIEERNAEEICE kT 5720, —
EOEBMEBFE LRV, BUE, =—%» CT WolGTcE 57 —#& LT, CTH
BIZIBIT 2 BFREOERER £ CEEBERICERT 27 A =2 IHFETH DD, A —
=TT A—=E PRI 5780, FEIRZRIIKTT 5 CT R A C of & bl )3 R
Thbd. b, BEREFOT LT XLN CT EHBEMTELD. LN T, 514,
B B S 2 O S B O OGS K OYMC HRICE T 5 CT 2 o A &
WHEOET U I RNETHD.
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